hydroxyphenyl pyruvate: Kl = 0.7 mM; N-acetyl-tyrosine:
hydroxyphenyl pyruvate: Kl = 0.7 mM; N-acetyl-tyrosine: K, = 4 m~) , of the carboxylic function (tyrosine amide: Kl = 1 . 5 m~) or of the aromatic ring (DOPA: Kl = 6 mM). Tyr-Ph also acts as an inhibitor of tyrosine decarboxylase when DOPA is substrate (Kl = 8 . 8 m~) .
We have studied the action of our hosphonic analogue the DOPA decarboxylase activity) prepared from hog kidney according to Christenson et al. (1970) . Under our assay conditions, neither L-tyrosine, nor L-phenylalanine, nor L-tryptophan, were substrates. Only DOPA could be decarboxylated, with a K, of 2 2 m~. Christenson et al. (1970) , using a completely purified decarboxylase, have shown that other aromatic amino acids may act as substrate but with Michaelis constant values at least 15 times higher and V,,,. 15-300 times lower. Such huge differences allow us to consider the activity of this enzyme as rather specific for DOPA. We have also shown that, contrary to L-or D-carboxylic aromatic amino acids, the phosphonic analogue of DL-tyrosine is a competitive inhibitor of DOPA decarboxylation (K, = 1 2 m~) (Fig. I) , while the phosphonic analogue of phenylalanine is unreactive, confirming the requirement of a phenolic function.
The phosphonic analogue of tyrosine depresses the two decarboxylation reactions of tyrosine and DOPA; it thus occupies a particular place in the group of DOPA decarboxylase inhibitors: among the numerous molecules already known to be active in this field, no one possessing a phosphonic group has hitherto been described.
on an L-aromatic amino acid decar g oxylase (expressing The resolution of enantiomeric amino acids has been achieved for decades using either chemical or biochemical techniques (Greenstein & Winitz, 1961 (Allenmark, 1984) led to successful resolutions of several racemic amino acids. An enantiomeric resolution of a limited number of DL-amino acids by t.1.c. has been described by Gunther and co-workers (Gunther & Rausch, 1985; Gunther et al., 1984 Gunther et al., , 1985 ; we have used this technique to investigate the role of the structural factors which favour the t.1.c. separation within a large series of racemic amino acids, including some of their derivatives and analogues. The t.1.c. resolution was performed on glass plates covered with hydrophobiated silicic acid containing Abbreviations used: Me, methyl-; Cp, cyclopentyl-; Ch, cyclohexyl-; Chn, cyclohexenyl-; Cbz, benzyloxycarbonyl-. copper acetate and (2S,4R,2'RS)-Chydroxy-1 -(2'-hydroxydodecy1)-proline (I) as a chiral selector (Macherey-Nagel, Duren, West Germany).
OH HO"'
(1) The mobile phase was methanol/H,O/acetonitrile (50 : 50 : 200, by vol.), running in a saturated chromatographic chamber. After development (approx. 15 cm), the plates were dried and the amino acids visualized by a classical ninhydrin spray.
A very good resolution was obtained with the simple DL-a-amino acids possessing no other functional groups, whatever series they belonged to, aliphatic (2-aminobutyric acid, norvaline, allylglycine, valine, norleucine, isoleucine) or cyclic (phenylalanine, a-Me-phenylalanine, B-Me-phenylalanine, o-fluoro-phenylalanine, p-Me-phenylalanine, tryptophan, 2-Cp-glycine, 2-Ch-glycine, 2-[2'-Chnlglycine, 2-[3'-Chnl-glycine, 3-Cp-alanine, 3-Ch-alanine, 3-[3'-Chnl-alanine. In most cases, the enantiomers were visualized as pink spots, instead of the classical purple 616th MEETING, LONDON colour; this change may possibly be related to the formation of a metal complex with the copper ions of the stationary phase (Kamerau & Wieland, 1951) ; the a-Mephenylalanine spot was purple, suggesting that this compound is a poor ligand for the metal; compounds with a carbon-carbon double bond (allyl-glycine, cyclohexenylderivatives) gave yellow spots. RF values of amino acids presenting a S (or 15) configuration were generally 10-20% higher than the values corresponding to the optical antipodes. Increasing the number of carbon atoms in the side chain of the amino acid improves the resolution, an effect which may be linked to the presence of a long aliphatic chain in the chiral agent: the small molecules D-alanine and L-alanine could not be differentiated. On the other hand, the two enantiomers of 3-chloroalanine appeared as very distinct spots.
Resolutions of DL-a-amino dicarboxylic acids was possible; however, the RF values of the enantiomers were much closer, showing only differences of 10% (aspartic acid, 2-Me-aspartic acid, threo-3-Me-aspartic acid, 4-methylene-glutamic acid, 2-aminopimelic acid) which dropped to 5% for glutamic acid and 2-Me-glutamic acid. No separation could be seen for the optical isomers of asparagine and of 2,6-diaminopimelic acid. After ninhydrin spray, the spots were purple (aspartic acid), blue (2-Me-aspartic acid, 2-Me-glutamic acid) or yellow (asparagine).
The presence of a basic group in the side chain of a DL-a-amino acid completely abolishes the possibility of enantiomeric resolution: ornithine, 2-amino-4-(methylamino)-valeric acid, arginine, histidine, 2-(4'-piperidyl)-glycine and 2-amino-4-benzimidazolyl butyric acid only appeared as smears on the chromatograms.
Racemates of some sulphur amino acids (methionine, ethionine and its sulphone, isopropionine, 2-[2'-thienyllalanine and 2-[3'-thienyll-alanine) as well as DL-selenomethionine were clearly resolved, contrarily to DLmethionine sulphoximine, DL-homocysteic acid and DLhomocysteine thiolactone (smear).
Among hydroxy amino acids, DL-0-Me-serine and DL-0-acetyl-serine were clearly separated but unsubstituted serine or homoserine racemates showed no resolution. We have obtained very distinct spots with racemic 3-propyl-, 3-butyl-and 3-phenyl-serine; for these diastereoisomers, the resolution was particulary evident for the racemic compounds possessing the erythro configuration (25-30% differences in RF values). Hydroxylation of the nucleus of phenylalanine (0-tyrosine, mtyrosine, tyrosine, dihydroxyphenylalanine) or of tryptamine (5-hydroxy-tryptamine) did not modify the good separation observed for the parent amino acid enantiomers. Hydroxylation of the aliphatic side chain of glutamic acid improved the resolution ( I 7% differences in RF values for 3-hydroxy-glutamic acid), but did not prevent the negative effect of the basic group: D L -~-hydroxy-ornithine could not be resolved.
The resolution of N-substituted DL-amino acids, as N-formyl-, N-acetyl, N-CBZ-and especially N-Mederivatives (Gunther & Rausch, 1985) , was also observed, although the differences in RF values were rather low and sometimes non-existent: for instance, the dipeptide glycyl-DL-phenylalanine gave only one spot (yellow after ninhydrin) with the above-mentioned mobile phase; decreasing acetonitrile concentration in the eluent allowed a slight separation of the optical isomers. Furthermore, as N-substitution reduces the sensitivity of the ninhydrin reaction, other appropriate visualization techniques must be applied to every particular case.
Enantiomeric resolution could only be obtained with a-amino acid racemates possessing a free carboxy group; esterification (Phe, Me esters) or amidation (phenylalaninamide; threo-3-phenylserinamide) were suppressing factors; however, the stereoisomers of the dipeptide DL-Phe-Gly could be differentiated, despite their close RF values. Negative results were also noted when the carboxy group was eliminated (DL-2-hydroxy-2-phenylethylamine), reduced to a Me group (DL-2-amino-1 -phenylpropane, DL-norephedrine) or replaced by a hydroxymethyl group (DL-alaninol, DL-phenylalaninol, DL-phenylserinol). The phosphonic analogues of racemic alanine, valine, norvaline, norleucine, phenylalanine (Chambers & Isbell, 1964) , of glutamic acid (Mastalerz, 1957) and of proline gave homogeneous smears rather than really distinct spots.
Some derivatives of P-alanine possess an asymmetric centre: DL-a-phenyI-B-alanine and DL-a-sulpho-P-alanine were clearly resolved, whereas the optical isomers of DL-P-phenyl-P-alanine could not be separated; DLisoserine (/?-hydroxy-/?-alanine) migrated as a smear.
